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Description 

The present invention relates to novel biologically active 10-dihydro-10-deoxo-11-a2aerythronollde A 
compounds and their pharmaceutical ty acceptable acid addition salts, to methods and intermediates for 
5 the manufacture thereof and to their use in the manufacture of pharmaceuticals, especially anti-Inflam- 
matory agents. 

it has been known that numerous antibiotics, in addition to their basic antibiotic activity, also exhibit an- 
tiinflammatory properties. This characteristic, however, is most often not exploited in the treatment of in- 
flammatory processes that are not Induced by pathogenous microoganisms in order to avoid the too rap- 

10 id resistance of the microorganisms and the possible resulting oversensitivHy of the human organism to 
them. Therefore there has been a need for substances with antiinflammatory activity and no simultane- 
ous antibiotic properties. These are most often compounds, whose chemical structure is not similar to 
that of antibiotics or - exceptionally, they may be obtained from antibiotics by means of chemical trans- 
formations. Thus there has been known D-pendllamine derived from penicillin (Abraham et al., Nature, 

15 J5L 107 (1943) and Ruiz-Torres, Arzneimtoel-Fbrsch., 24, 914 (1974). 

In accordance with the known and assessed prior art, by means of the technique of Beckmann rear- 
rangement of erythromycin A oxime followed by the reduction of the obtained erythromycin A imino ether, 
there was synthesized the 10-dihydro-10-deoxo-11-aza-erythromydn A (U.S. patent 4,328,334, 5/1982, 
Djoki6 et aL; J. Chem. Soc. Perkin Trans. 1, 1986. 1881). By the reductive methyiation of the obtained 

20 amine in accordance with the modified Eschweiler-CIark process with formaldehyde in the presence of 
formic acid there was prepared the N-methyl-11-aza-10^deoxo-10-dhydroerythromycin A (GB patent 
2,094,293 to Kobrehel and Djokid ), a novel semisynthetic macrolide antibiotic of a 15-membered azalao- 
tone ring, which has been subjected to clinical tests under the generic name of azithromycin. The U.S. 
patent 4,464,527 (84) describes the process for obtaining the N-ethyl- and N-(n-propyl)-derivatives 

25 of 1 0-dihydro-1 0-deoxo-1 1 -azaerythromycin A, which are also effective antibacterial agents. 

The Applicant's own search of the prior art has revealed that 10-dihydro-10-deoxo-11-azaerythrono- 
lide A compounds and specifically their N-aikyi derivatives, their salts and/or O-and/or N v O-substituted 
alkanoyl derivatives have not been described as yet 
The first object of the present invention is a method for the manufacture of 10-dihydro-10-deoxo-11- 

30 azaerythronolide A compounds of the formula I 




wherein Rt stands for a hydrogen atom, a lower alkyl group, wherein the lower afkyf group comprises 1 to 
55 3 caibon atoms, or a lower alkanoyl group, wherein the lower alkanoyl group comprises 1 to 3 carbon at- 
oms, R2, R3, and ft* have identical or different meanings and each stands for a hydrogen atom or a lower 
alkanoyl group, wherein the tower alkanoyl group comprises 1 to 3 carbon atoms, and optionally pharma- 
ceutically acceptable add addition salts thereof, which comprises 

60 A) a one- or two-step hydrolysis of 1 0-dihydro-1 0-deoxo-1 1 -alkyM 1 -azaerythromycin A of the formula 
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(ID 



CH 



wherein Ri has the above meanings, Rfe stands for a desosaminyl group, R& stands for a cladinosyl 
2 5 group and R* stands for a hydrogen atom, or 

B) the reaction of 1 0-dihydro-1 0-deoxo-1 1 -azaerythronolide A of the formula III 

H 



35 



40 



45 




(III) 



50 with aliphatic aldehydes of the formula 
Rs-CHO (IV) 

wherein Rs stands for hydrogen or a lower alky! group, namely a Ct-3 alkyl group, 
55 in the presence of formic acid or hydrogen in the presence of a noble metal catalyst, and 

C) optionally subjecting the products obtained according to A) or B) to acylation with lower aliphatic ac- 
id anhydrides, namely aliphatic acid anhydrides, 

and optionally converting the products obtained according to A), B) or C) into pharmaceutical^ accept- 
able acid addition salts. 

60 

The hydrolysis according to the variant A) of the present inventive method is performed in a single or 
in two steps. In the single-step embodiment the hydrolysis is achieved by means of highly concentrated 
inorganic adds in the presence of an inert solvent, e.g. chloroform, by means of heating under a reflux 
condenser for 16 to 60 hours, followed by the isolation of the product by means of extraction with the 
55 same solvent at a pH of 8 to 9. 
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The two-step hydrolysis comprises 

i) the hydrolysis of the compound of the formula (II) with diluted inorganic acids at room temperature 
for 10 to 20 hours and the extraction of the obtained intermediate 6-O-desosaminyM0-dihydro-10-deoxo- 
1 1 -aIkyl-1 1-azaerythromycin A of the formuia V 



10 



15 



20 



25 



30 



35 
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45 



50 
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55 



60 



i 1 



HO vj 

HO 



H 3 C 




(V) 



CH 3 

wherein Ri and Ffe have the above-defined meanings, in a non-solvent, such as methylene chloride, 
chloroform or diethyl ether, at a pH of 9 to 1 1 , and 

ii) the subsequent subjecting of the isolated intermediate (V) to hydrolysis as described above for the 
one-step method. 

The method B) of the present invention comprising the reductive alkylation of the compound (III) may 
be performed either 

Bt) with formaldehyde in the presence of formic acid in an inert solvent, or 

B2) with aldehydes of the formula (IV) in the presence of hydrogen and a noble metal catalyst in an inert 
solvent. 

According to the method Bi) of the present invention the compound (III) is reacted with a 1-3 equimolar 
excess of formaldehyde in the presence of at least the identical quantity of formic add, In an inert sol- 
vent, such as acetone, halogenated hydrocarbons, preferably chloroform, at reflux temperature of the 
reaction mixture for 2 to 8 hours, yielding the compound of the formula (I), wherein Ri stands for a methyl 
group and R2, R3 and FU stand each for a hydrogen atom. 

The method 62) comprises the reductive alkylation of the compound (111) with aldehydes of the formuia 
(IV) with hydrogen in the presence of noble metal catalysts in the inert solvent, e.g. a lower alcohol such 
as methanol or ethanol (96% mass/mass). In practice, the reaction is performed with a 1-2 fold equimolar 
excess of the aldehyde and a 0.5 to equimolar quantity of the noble metal catalyst, preferably Pd/C 
(palladlum-on-charcoaQ (5% mass/mass). The reductive alkylation is performed at moderate tempera- 
ture, e.g. 18 to 25°C, in a hydrogen atmosphere at the starting pressure of 10 to 30 bar for 2 to 10 hours. 
After the completed reaction the catalyst is filtered off and the product is isolated in a conventional man- 
ner, most suitably by the evaporation of the alcohol at reduced pressure and the isolation of the ob- 
tained product of the formula (I), wherein Ri stands for a lower alkyl, wherein the lower alkyl group com- 
prises 1 to 3 carbon atoms, and R2, R3 and R* stand each for a hydrogen atom, by means of extracting 
the aqueous suspension with an inert organic solvent such as methylene chloride, chloroform or carbon 
tetrachloride. 

The acylation may be performed by standard acyiation methods (e.g. Jones et al, J. Med. Chem. 15, 
631 (1972)). 

A further object of the present invention are novel 10-dihydro-10-deoxo-11-azaerythronolide A com- 
pounds of the formula (I A) 
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15 




(IA) 



CH3 

wherein R{ stands for Ri with the exception of a hydrogen atom and R2, Fb and FU have the above de- 
fined meanings, and pharmaceuticaily acceptable acid addition salts thereof. 
25 The intermediates of the formula (V) are also novel compounds and constitute a further object of the 
present invention. 

It should be noted that the compound of the formula (I), wherein R1 stands for a hydrogen atom, perse 
pertains to the state of the art (see the afore-cited S. Djoki6 et al f J. Chem. Soc., Perkin Trans 1, 1986. 
1881); the Patentee's have, however, discovered a new, much improved method of the manufacture 

30 thereof according to the above-defined process A) as well as its medicinal use, which has not been 
known as yet. The pharmaceuticaily acceptable acid addition salts of 1 0-dihydro-1 0-deoxo-1 1 -azaery- 
thronolide A compounds (I), which are also encompassed by the present invention, are obtained by the 
reaction of iadihydro-10-deoxo-11-azaerytiironolide A compounds (I) with an at least equimolar quantity 
of a suitable acid, e.g. hydrochloric, hydrobromic, sulfuric, phosphoric acetic, propionic citric succin- 

35 ic benzoic acids eta, optionally in the presence of a solvent inert at the reaction conditions. The acid 
addition salts are isolated by filtration, provided they are not soluble in the applied inert solvent, or by 
means of precipitation achieved by the addition of a non-solvent for the corresponding salt, or by the 
evaporation of the solvent, most often by ryophilizatioh. 
Further objects of the present invention are pharmaceutical compositions comprising an effective 

40 amount of the compounds of the formula (I) as well as of their pharmaceuticaily acceptable acid addition 
salts, methods for treating human and animal inflammatory diseases and methods for the manufacture of 
pharmaceuticals comprising a compound of the formula (I). 

It has been found by in vitro and in vivo investigations that the compounds of said formula (I) exhibit a 
strong antiinflammatory activity. Their antiinflammatory properties were examined in vitro in comparison 

45 with diclofenac (DICL) and D-penicillamine (D-PEN), which are known antiinflammatory agents, on the 
model of extracellular release of lysosomic enzymes by human polymorphonucleic leukocytes (Weissman 
et ai, J. Exp. Med., 1M> 149 (1971); Carevi6 , Agents and Actions 16, 407 (1985)) and the results are pre- 
sented in the enclosed Diagrams 1 and 2. 
It is evident from the Diagram 1 that the hydrolysis of azithromycin and the preparation of the corre- 

50 spending 6-O-desosaminyl derivative (DESAZ) yields a product of a good antiinflammatory activity. In 
the concentration of 10- 5 DESAZ shows an approximately equal activity as D-PEN in the concentration 
of 10-7 By the elimination of both sugar groups and by the synthesis of 10-dihydro-10-deoxo-11-methyl- 
11-azaerythronolide A (AZER) there is obtained a compound which strongly inhibits the extracellular re- 
lease of lysosomic enzymes from polymorphonucleic leukocytes with a similar activity as D-PEN or - in a 

55 concentration of 1 0~ 7 - with a stronger one. 

In in vitro experiments DICL does not influence the extracellular release of enzymes. The in vitro ac- 
tivity of N-ethyl-(AE) or N-(n-propyl) derivatives is somewhat lower in comparison with AZER (Diagram 
2). Yet the acylation of AZER with the acetic acid anhydride and thepreparation of 4,6,1 3-triacetyHO-di- 
hydro-10-deoxo-11-methyl-11-azaerythronolide A (ALA-3) does not result in a substantial change in the in 

60 vitro activity. 

There were also performed in vivo investigations on a model of an adjuvant-induced arthritis in rats 
(Perason et al, Arthritis Rheum., 2, 440 (1959); Carevte , Publ. Yug. Acad, of ScL, 7, 415 (1985)). It can 
be concluded from the Diagram 3 that AZER significantly reduces the extracellular release of lyosomlc 
enzymes into the synovial fluid of rats with the adjuvant-induced arthritis and that it exhibits a level of 
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activity, which is equal to that of D-PEN and significantly higher that that of DICL DESAZ showed a 
somewhat lower activity than D-PEN and DICL 

tt is evident from the above results that the in vivo method is comparable with the in vitro assays. In 
these experiments the in vitro and in vivo investigated substances did not significantly influence the re- 
5 lease of the enzyme lactate dehydrogenase (A), which proved that the cellular membrane was not signifi- 
cantly affected. 

The antiinflammatory activity was^lso measured on the carrageenin-induced oedema of the rat's paw 
(Crunkhom et al, Br. J. Phamu, 42, 392 (1971)). 

The obtained results (30-40 %) of the compopunds (I) did not significantly exceed those of D-PEN and 
10 Acisal (35-45 %). The activity of N-ethyi- and N-(n-propyl) derivatives (I) is on the level of the antiin- 
flammatory activity of AZEFL The O-and/or N,Osubstituted compounds (I) and their salts, however, ex- 
hibited an improved activity in comparison with D-PEN. 

The invention is illustrated by the following Examples. 

15 ExjunplQl 

1 0-dihydro-1 0-deoxo-1 1 -azaerythronolide A 

A mixture of 10-dihdyro-10-deoxo-11-azaerythromycin A (100 g, 136.06 mmole), 6 M HCI (750 ml) and 
20 CHCI3 (380 ml) was kept at the boil under a reflux cooler for 16 hours. After cooling to ambient tempera- 
ture the layers were separated and the aqueous layer was extracted by chloroform (2 x 100 ml). By the 
addition of sodium lye the pH of the aqueous solution was adjusted to 5.0 and it was re-extracted by 
means of chloroform (3 x 100 ml). The same procedure was repeated at a pH of 8.5 (3 x 250 ml). The chlo- 
roform extracts of a pH 8.5 were dried over K2CO3 and evaporated at reduced pressure, yielding 53.77 
25 g (94.2 %) of the crude 10-dihydro-10-deoxo-11 -azaerythronolide A. After the crystallization from die- 
thyl ether (300 ml) there were obtained 34.45 g of the homogeous product (TLC, CeHeiCHCIarCHsOH 
40:55:5, NH3 Rf 0.233) of the physical-chemical constants as described in J. Chem. Soc., Perkin Trans. 
1,1986,1881. 

30 Example 2 

10-dthydro-10-deoxo-1 1-methyl-11 -azaerythronolide A 

A mixture of azithromycin (II) (1 0 g, 1 3.35 mmole), 6 M HCI (75 ml) and chloroform (38 ml) was kept at the 
35 boil under a reflux cooler for 48 hours. After cooling to ambient temperature the layers were separated 
and the aqueous layer was extracted with chloroform. The aqueous solution was adjusted to a pH of 5.0 
by means of sodium lye and extracted again by means of chloroform. The same procedure was repeated 
at a pH of 8.5. The chloroform extracts were obtained at a pH of 8.5 and were concentrated in vacuo to a 
volume of about 10 ml and left standing to crystallize. After the filtration and drying there were obtained 
40 4.7 g (81 .2 %) of the product, which was optionally recrystallized from chloroform. M.p. 208-21 0°C. 



45 
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60.94 


10.00 


3.23 


found 


60.72 


9.63 


2.96 



Examples 

50 

6-O-desosaminyM 0-dihydro-1 0-deoxo-1 1 -methyM 1 -azaerythromycin A 

A solution of azithromycin (10 g, 13.35 mmole) in 0.25 M HCI (500 ml) was kept standing for 15 hours at 
ambient temperature. After the extraction with chloroform (3 x 75 ml) the extracts were washed with 1 M 
55 HCI and water. The combined aqueous layer was alkalized to a pH value of 1 0 by means of sodium lye and 
re-extracted by means of chloroform. The chloroform extracts were dried over K2CO3 and subsequent- 
ly evaporated to dryness under reduced pressure. After the washing of the crude product with ether, 
there were obtained 6.9 g (87.8 % theor.) of the product M.p. 203-205'C. 



60 
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Example 4 

In accordance with the process described in Example 1, from 10 g of the product of Example 3 there 
were obtained 6.56 g (89.4 %) of the product of Example 2. 

5 

Example $ 

10-dihydro-10-deoxo-1 1 -methyl-1 1 -azaerythronoiide A 

10 Into a solution of 10-dihydro-10-deoxo-11-azaerythronollde A (1 g, 2.38 mmole) in CHCI 3 (20 ml) there 
were charged 0.184 ml (2.38 mmole) of formaldehyde (36 %) and 0.183 ml (4.77 mmole) of formic add (98- 
100 %) and the reaction mixture was refluxed under stirring for 8 hours. Then it was cooled to ambient 
temperature and left standing for 24 hours, whereupon the precipitated crystals were filtered off, 
washed with chloroform and dried, yielding 1.0 g (96.5 %) of the crude 1<Wihydro-10-deoxo-11 -methyl-1 1- 

15 azaerythronoiide A. The product was optionally crystallized from chloroform (TLC, Rf 0.306). 
M.p. 208-21 0°C 

1H NMR (CD 3 OD): 2.351 ppm (N-CH3). 
Example 6 

20 

1 0-dihydro-1 0-deoxo-1 1 -ethyH 1 -azaerythronoiide A 

In a solution of 1 0-dihydro-1 0-deoxo- 1 1 -azaerythoronolide A (5 g, 1 1 .92 mmole) in ethanol (96 %) (50 ml) 
there were charged acetaldehyde (7 ml, 120.5 mmole) and palladium-on-charcoal (5 %) (2.5 g), whereupon 

25 the reaction mixture was hydrogenated under stirring for 10 hours at 20 bar. The catalyst was filtered 
off, washed with ethanol (20 ml) and the combined liquid phase was concentrated by evaporation at re- 
duced pressure to a volume of about 30 ml. To the reaction mixture there were added water (100 ml) and 
CHCI3 (50 ml), the pH was adjusted to 4.5 by the addition of 2 M HCI, the layers were separated and the 
aqueous phase was re-extracted with chloroform (2 x50 mi). The reaction step of extraction with chloro- 

30 form was repeated after the alkalization to a pH value of 8.5 with an aqueous solution of sodium lye (3 x 
50 ml), the combined chloroform extracts were dried over K2CO3 and evaporated at reduced pressure 
yielding 4.65 g (87.2 %) of the crude 10-dihydro-10-deoxo-11-ethyH1-azaerythronolide A. The obtained 
product was suspended in diethylether (10 ml), stirred for 1 hour at ambient temperature, filtered, the pre- 
cipitate was washed with diethyl ether and dried, yielding 3.2 g of the chromatographically homogeneous 

35 product (TLC, Rf 0.390), m.p. 204-206°C. 

Example 7 

1 0-dihydro-1 0-deoxo-1 1 -(n-propyi)-l 1 -azaerythronoiide A 

40 

Into a solution of 10-dihydro-10-deoxo-11 -azaerythronoiide A (6 g, 14.30 mmole) in ethanol (96 %) (60 
ml) there were charged propione aldehyde (1 1 .4 ml, 157.31 mmole) and palladium-on-charcoal (5 %) (3.0 g), 
whereupon the reaction mixture was hydrogenated under stirring for 10 hours at 22 bar. The catalyst was 
filtered off, the filtrate was concentrated by evaporation at reduced pressure into a thick syrup, where- 

45 upon the product was isolated by pH-gradient extraction. Into the reaction mixture there were added wa- 
ter (100 ml) and dichioro methane (50 ml), the pH was adjusted to 4.5 with 2 M HO), the layers were sepa- 
rated and the aqueous layer was re-extracted with dichioro methane (2 x 50 ml). After the alkalization by 
means of an aqueous solution of sodium lye, the reaction step of extraction with dichioro methane was re- 
peated at a pH of 8.5 (1 x 150 ml, 2 x 50 ml). The combined organic extracts at a pH of 8.5 were filtered, 

50 the filtrate was concentrated by evaporation at reduced pressure into a thick suspension, the separat- 
ed crystals were filtered off, washed with dichioro methane and dried to obtain the chromatographically 
homogeneous title product (TLC, Rf 0.415). Yield 4.3 g (65.2 %). M.p. 212-216°C. 

__ .Example 8 

DO 

4-O-acetyM 0-dihdyro-1 0-deoxo-1 1 -methyM 1 -azaerythronoiide A 

Into a solution of 1 0-dihydro-1 0-deoxo-1 1-methyM 1 -azaerythronoiide A (5 g, 1 .53 mmole) in pyridine (30 
ml) there was added acetanhydride (30 ml) and the reaction mixture was left standing for 2 hours at ambi- 
60 ent temperature. The acylation step was stopped by the addition of ice and the product was isolated by 
the extraction with chloroform at a pH of 9.0 (3 x 50 ml). The combined organic extracts were dried over 
K2CO3 and evaporated, yielding 3.4 g of the crude product The suspending of the precipitate in diethyl 
ether (10 ml), the stirring of the suspension for 1 hour at ambient temperature and the filtration yielded 
1 .75 g (53.2 %) of the title product, m.p. 1 87-1 89°C (TLC, Rf 0.564). 
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IR(KBr): 1725 (C=0 lactone and ester) and 1235 cnr* (OAc) 

1H NMR (DC3OD): 2.343 (s, 3H, N-CH3), 2.052 (s, 3H, 4-OAc) and 5.227 ppm (d, 1H, 4~H). 

•By means of the same process, with the exception that acetanhydride was substituted by propionic acid 
5 anhydride, there was prepared the corresponding 4-O-propionyl derivative. 

Example 9 

4,6,1 3-OtriacetyM 0-dihydro-1 0-deoxo-1 1 -methyl-1 1 -azaerythronolide A 

10 * 

Into a solution of 10HJihydro-1Weoxo-1lHfnethyl-11-azaerythronolide A (5 g, 11.53 mmole) in pyridine 
(50 ml) there was charged acetanhydride (50 ml) and the reaction mixture was left standing for 7 days at 
ambient temperature. The reaction was stopped by the addition of Ice and the product was isolated by 
means of extraction with chloroform as described in Example 8. The combined organic extracts were 

15 dried over K2OO3. evaporated to dryness and chromatographed on a silica gel column by means of the 
system CKfedz/CHsOH/NH^OH 90:9:1.5. The combining of the fractions of the less mobile substance, 
the evaporation of the solvent and the drying of the obtained amorphous product yielded the 4,6,1 3-0- 
triacetyl derivative, m.p. 180-182°C (Rf 0.337). 

20 IR(KBr): 1740 (C=0, ester), 1715 (C=0, lactone) and 1240 cm-i (OAc) 

13C NMR (CDCI3): 43.1 (q, N-CHa), 173.5 (s, C=0 lactone) and 170.2, 170.1 and 169.1 ppm (s, C=0 ace- 
tates). 

Example 10 

25 

1 1 -N,4,6-0-triacetyl-1 0-dihydro-1 0-deoxo-1 1 -azaerythronolide A 

From 1 0-dihydrc-1 0-deoxo-1 1 -azaerythronolide A (5.0 g, 1 1 .9 mmole) and acetanhydride (50 ml) in pyrid- 
ine (50 ml) there was obtained by acetyiation according to the process described in Example 8 the crude 

30 1 1 -N,4,6-OtriacetyMQ-dihydro-1 0-deoxo-1 1 -azaerythronolide A. The acetyiation reaction was stopped 
after 24 hours, the product was isolated by means of conventional methods of extraction with chloro- 
form and the obtained crude precipitate was purified by means of suspension in diethyl ether (50 mi), the 
stirring of the reaction suspension during 1 hour at ambient temperature and the filtration of the insoluble 
title product The yield: 4.08 g (68.3 %). 

35 M.p. 220-223°C 
Rf 0.417 

IR(KBr): 1715 (C=0, lactone and ester), 1605 (NAc) and 1240 cirri (OAc). 

1H NMR (CD3OD): 2.115 (s, 3H, N-Ac), 2.053 (s, 3H, 4-OAc) and 2.040 ppm (s, 3H, 6-OAc). 

40 

Example 11 

10-dihydro-10-deoxo-11-me%l-11-azaerythronoDde A hydrochloride 

45 1 o-dihydro-1 0-deoxo-1 1 -methyl-1 1 -azaerythronolide A (4.34 g, 1 0 mmole) was suspended in 25 mi of wa- 
* ter, and under stirring, by the dropwise addition of 0.25 N HCI during 1 hour, the pH was adjusted to 5.8. 
The clear reaction mixture was stirred for an additional hour at ambient temperature, filtered and lyophi- 
lized; yield 4.48 g (95.5 %) of 1 0-dihydro-1 0-deoxo-1 1-methyM 1 -azaerythronolide A hydrochloride. 

50 1H NMR (CD3OD): 3.03 ppm (s, 3H, N-CH3) 



55 



Analysis: 




CI 




cakx 


7.54% 


• 


found 


6.97% 



In an analogous manner, by the substitution of hydrochloric acid with hydrobromic, acetic, sulfuric, 
60 phosphoric citric, benzoic etc. acids, there were prepared the corresponding salts of 1 0-dihydro-1 0-de- 
oxo-1 1 -alkyM 1 -azaerythronolide A and N- and/or N,0- substituted derivatives thereof. 
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Example 12 

1 0-dihydro-1 0-deoxo-1 1 -methyl-1 1 -azaerythronolide A (method B) 

According to the process of Example 5, starting from 10-dihydro-10-deoxo-11 -azaerythronolide A (1 g f 
2.38 mmole), formaldehyde (36 %) (0.1 84 ml, 2.38 mmole) and formic acid (98-1 00 %) (0.1 83 ml, 4.77 mmole) 
and reacting in acetone (20 ml), there were obtained 0.93 g (89.8 %) of the title product 

Examplel 3 

10-dihyro-10-deoxo-1 1-ethyM 1 -azaerythronolide A (method B) 

According to the process as described in Example 1, starting from 1 0-dihydro-1 0-deoxo-1 1 -ethyl-1 1 - 
azaerythromycin A (5 g, 6.55 mmole) there were isolated 2.45 g (83.57 %) of the title product with the 
same physical-chemical constants as described in Example 6. 

Example 14 

10- dihdyro-10-deoxo-11-(n-propyl)-11 -azaerythronolide A (method B) 

According to the process as described in Example 1, starting from 10-dihydro-10-deoxo-11-(n-propyl)- 

11 - azaerythromycin A (5 g, 6.44 mmole) there were isolated 2.4 g (80.7 %) of the title product of the same 
physical-chemical constants as described in Example 7. 



6-0-desosaminyl-1 0-dihydro-1 0-deoxo-1 1 -ethyl-1 1 -azaerythromycin A 

10-dihydro-10-deoxo-1 1-ethyM 1 -azaerythromycin A (1 g, 1.31 mmole) was dissolved in 0.25 M HCI (50 
ml) and left standing for 16 hours at ambient temperature. The reaction mixture was then extracted with 
chloroform (3 x 10 mi) and the combined organic extracts were washed with 1. M HCI and water. The com- 
bined aqueous layer was alkalized with an aqueous solution of sodium lye to a pH of 10 and re-extracted 
with chloroform (3 x 20 ml). The chloroform extracts were dried over K2CO3 and evaporated to dryness. 
After washing the crude product with ether there were obtained 0.7 g (88.4 %) of the title product 

1H NMR (CDCI3): 2.24 ppm (s, 6H, N(CH 3 )z). 

By means of the same process the hydrolysis of 6-O-desosaminyl-10-dihydro-10-deoxo-11-(n-propyl)-11- 
azaerythromycin A yielded the corresponding N-(n-propyl) derivative. 

Claims 

1 . 1 0-dihydro-1 0-deoxo-1 1 -azaerythronolide A compounds of the formula (I A) 



Example 15 
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wherein R{ stands for a lower alkyi group, wherein the lower alkyi group comprises 1 to 3 carbon atoms, 
or a tower alkanoyi group, wherein the lower alkanoyl group comprises 1 to 3 carbon atoms, R2, R3 and R4 
have identical or different meanings and each stands for a hydrogen atom or a lower alkanoyl group, 
wherein the lower alkanoyl group comprises 1 to 3 carbon atoms, and their phamaceuticaliy acceptable 
5 acid addition salts. 

2. A compound of formula (V) 




30 



wherein R1 stands for a hydyrogen atom, a lower alkyi group, wherein the lower alkyi group comprises 1 
to 3 carbon atoms, or a lower alkanoyl group, wherein the lower alkanoyl group comprises 1 to 3 carbon 
atoms and F£ stands for a desosaminyl group. 
3. A method for the manufacture of 10-dihydro-10-deoxo-11-a2aerythronolide A compounds of the for- 
35 mula(l) * 
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CH 



wherein Ri stands for a hydyrogen atom, a lower alkyi group, wherein the lower alkyi group comprises 1 
to 3 carbon atoms, or a lower alkanoyl group, wherein the lower alkanoyl group comprises 1 to 3 carbon 
atoms, R2, R3 and R4 have Identical or different meanings and each stands for a hydrogen atom or a low- 
er alkanoyl group, wherein the lower alkanoyl group comprises 1 to 3 carbon atoms, and optionally phar- 
maceut'caily acceptable acid addition salts thereof, which comprises 
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A) a one- or two-step hydrolysis of 10KJihydro-1(Hleoxo-11-alkyl-11-azaerythromycin A of the formula 
(") 



"1 
I 




(ID 



wherein Ri has the above meanings, Rfe stands for a desosaminyl group, R& stands for a cladinosyl 
group and Fty stands for a hydrogen atom, or 

B) the reaction of 10-dihydro-10-deoxo-11-azaerythronolide A of the formula (III) 

30 



H 




(III) 



with aliphatic aldehydes of the formula 

55 

Rs-CHO(IV) 



wherein Rs stands for hydrogen or a lower alkyl group, wherein the lower alkyl group comprises 1 to 3 
carbon atoms, in the presence of formic acid or hydrogen in the presence of a noble metal catalyst, 
60 and 

C) optionally subjecting the products obtained according to A) or B) to acylation with lower aliphatic an- 
. hydrides, and optionally converting the products obtained according to A), B) or C) into pharmaceuti- 
cal acceptable add addition salts. 

4. The use of compounds of the formula (I) in the manufacture of antiinflammatory active pharmaceuti- 
65 cals. 
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5. Antiinflammatory compositions comprising a pharmaceutical^ effective amount of a compound of 
the formula (I). 

Patentanspruche 

1. 10-Dihydro-10KJeoxo-11-azaerythronolid-A-VertDindungen der Formel (IA) 




(IA) 



worin Rf fur eine Niederalkylgruppe stent, worin die Niederalkylgruppe 1 bis 3 OAtome umfaBt, oder el- 
ne Niederalkanoylgruppe, worin die Niederalkanoylgruppe 1 bis 3 C-Atome umfaBt, R2, R3 und R4 diesel- 
ben oder unterschiedliche Bedeutungen haben und jeweils fOr ein H-Atom oder eine Niederalkanoylgrup- 
pe stehen, worin die Niederalkanoylgruppe 1 bis 3 C-Atome umfaBt, und ihre pharmazeutisch vertragli- 
chen Saureadditionssalze. 
2. Verbindung der Formel (V) 




CH 3 

worin R1 fOr eln H-Atom, eine Niederalkylgruppe, wobei diese 1 bis 3 C-Atome umfaBt, oder eine Nie- 
deralkanoylgruppe steht, wobei diese 1 bis 3 C-Atome umfaBt, und R* fur eine Desosaminylgruppe steht 
3. Verfahren zur Herstellung von 10-Dihydro-10-deoxo-11-azaenythronottd-A-Verbindungen der For- 
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CH 



25 worm Ri fur ein H-Atom, eine Niederalkyigruppe, worin die Niederafkylgruppe 1 bis 3 C-Atome umfaBt, 
oder elne Niederalkanoyigruppe steht, worin die Niederalkanoyigruppe 1 bis 3 C-Atome umfaBt, R2, Rs 
und R4 dteseiben oder unterschiedliche Bedeutungen haben und jeweiis fOr ein H-Atom oder eine Nie- 
deralkanoyigruppe stehen, worin die Niederalkanoyigruppe 1 bis 3 C-Atome umfaBt, und ihre pharmazeu- 
tisch vertraglichen Saureadditionssalze, das 

30 A) die ein- oder zweistufige Hydrolyse von 10-Dihydro-10-deoxo-11 -alky 1-1 1-azaerythromycin A der 
Formel (II) 



35 



50 




(II) 



worin R1 die angefGhrten Bedeutungen hat, Rfc fOr eine Desosaminylgruppe steht, R& fur eine Cla- 

dinosylgruppe steht und Rfc fur ein H-Atom steht, oder 

B) die Umsetzung von 10-Dihydro-1fXteoxo-l 1-azaerythronolkJ A der Formel (III) 

60 



65 
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H 



I 




(III) 



CH 



mit aliphatischen Aldehyden der Formel 
Rs-CHO(IV) 

worin R 5 fur Wasserstoff oder eine Niederalkylgruppe steht, wobei diese 1 bis 3 C-Atome umfaBt, in 
Anwesenheit von AmeisensSure oder Wasserstoff, an einem EdelmetaJlkatalysator und 
C) gegebenenfalls die Acylierung der nach A) und B) erhaltenen Produkte mit niederaliphatischen An- 
hydriden und gegebenenfalls die Umwandlung der nach A), B) oder C) erhaltenen Produkte in pharma- 
zeutisch vertragliche Saureadditionssalze umfaBt. 

4. Verwendung der Verbindungen der Formel I zur Herstellung von entzundungshemmenden Arznei- 
mitteln. 

5. Entzundungshemmende Zusammensetzungen, die elne pharmazeutlsch wirksame Menge einer Ver- 
bindung der Formel (I) aufweisen. 

Revendications 

1. Composes de 10-dihydro-10-d6soxo-11-azaerythronolidine A de formuie (IA) 




(IA) 



CH 
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dans laquelie R< signifie un groupement alkyle inferieur, oil (e groupement alkyle inferieur comprend 1 & 3 
atomes de carbone, ou un groupement alcanoyle inferieur, oD le groupement alcanoyle inferieur com- 
prend 1 a 3 atomes de carbone, R 2 , R3 et FU ont des significations identiques ou differentes et signifie 
chacun un atome d'hydrogdne ou un groupement alcanoyle inferieur, ou le groupement alcanoyle infe- 
5 rieur comprend 1 a 3 atomes de carbone, et leurs sels d'addition acides pharmaceutiquement acceptabies. 
2. Compose de formule (V) 



15 



20 



25 




CH- 

30 

dans laquelie Ri signifie un atome d'hydrogdne, un groupement alkyle inferieur, oC« le groupement alkyle 
inferieur comprend 1 k 3 atomes de carbone, ou un groupement alcanoyle inferieur, 0C1 le groupement al- 
canoyle inferieur comprend 1 a 3 atomes de carbone, et Rfc signifie un groupement de dSsosaminyle. 

3. M&hode pour la fabrication de compos6s de 10-dihydro-10-d6soxo-11-aza6iythronoHdine A de for- 
35 mule (I) 



40 



45 



50 



55 




60 dans laquelie Ri signifie un atome d'hydrogfcne, un groupement aikyle inferieur, o£i le groupement alkyle 
inferieur comprend 1 & 3 atomes de carbone, ou un groupement alcanoyle inferieur, oft le groupement al- 
canoyle Inferieur comprend 1 k 3 atomes de carbone, R2, R3 et R4 ont des significations identiques ou dif- 
ferentes et signifie chacun un atome dliydrogdne ou un groupement alcanoyle inferieur, ou le groupe- 
ment alcanoyle inferieur comprend 1 h 3 atomes de carbone, et facultativement leurs sels cfaddition aci- 

65 des pharmaceutiquement acceptabies, qui comprend 
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A) une hydrolyse en une ou deux Stapes de 1 0-dihydro-1 0-desoxo-1 1 -alky HI -aza6rythromycine (A) de 
formula (II) 




(id 



dans laquelle Ri a les significations cklessus, Rfc signrfie un groupement desosaminyie, signifie un 

groupement cladinosyle et Rfr signifie un atome d'hydrogene, ou 

B) !a reaction de 10-dihydro-10-desoxo-1 1-azaerythronolidine A de formule (III) 



H 




(III) 



avec des aldehydes aliphatiques de formule 
Rs-CHO(IV) 

dans laquelle Rs signifie un atome d'hydrogene ou un groupement alkyle inferieur, oil le groupement 
alkyle inferieur comprend 1 a 3 atomes de carbone, en presence d'acide formique ou d'hydrogdne en 
presence d'un catalyseur de metal noble, et 

C) facultatlvement soumettre les produ'rts obtenus selon A) ou B) a une acyfatlon avec des anhydrides 
aliphatiques inferieurs, et facultatlvement convertir les produits obtenus selon A), B) ou C) en sels 
cTaddition acides pharmaceutiquement acceptables. 
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4. Utilisation da composes de formule (I) dans ia fabrication de produits pharmaceutiques actifs com- 
me anti-inflammatoires. ' 

5. Compositions anti-inflammatoires comprenant une quantity efficace pharmaceutiquement <fun com- 
post de la formule (I). 
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DIAGRAM 1 
In vitro activity 




1<T 7 10" 5 1(T 7 l<f 5 l(f 7 10~ 5 1<T 7 10° cone. 



IK = immuno complex 

AZER = 10-dihydro-10-deoxo-1 1-methyl-1 1-azaerythronolide A (I) 
DESAZ = 6-0-desosaroinyl-10-dihydro-10-d*eoxo-11-methyl-11- 

azaerythromycin A (III) 
DICL = diclofenac 
D s D-penicillamine 
A s lactate dehydrogenase 
B = beta-glucurcnidase 
C = beta-N-acetyl glucosaminidase 
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DIAGRAM 2 
In vitro activity 
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IK = immuno complex 

DE s I0-dihydro-10-deoxo-1 1-azaerythronfclide A 

AE = 10-dihydro-10-deoxo-11-ethyl-1 1-azaerythronolide A 

APR = 10-dihydro-lO-deoxo-l l-(n-propyl)-! 1-azaery thronolide A 

ALA-3 = ^,6,13-0-triacetyl-10-dihydro-10-deoxo-l1-azaerythro- 

nolide A 
A = lactate dihydrogenase 
B = beta-glucuronidase 
C = beta-N-acetylglucosaminidase 
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DIAGRAM 3 
In vivo activity 
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PCA = Freund's complete adjuvant 

AZBR = 10-dihydro-10-deoxo-11-methyl-1 1-azaery thronolide A (I) 
DESAZ = 6-0-desosaminyl-10-dihydro-10-deoxo- 11 -methyl- 11- 

azaerythromycin A (III) 
DICL = diclofenac 
D-PEN = D-penicillamine 
A = lactate dehydrogenase 
B = beta-glucuronidase 
C = beta-N-acetyl glucosaminidase 



